Gina Turrigiano works on homeostatic plasticity mechanisms and understanding how central microcircuits are fine-tuned by experience. In an interview with Neuron, she talks about the need for collaboration and exposure between disciplines, the ''joy of discovery,'' and how the scientific system might benefit from a little homeostasis.
Gina Turrigiano received her BA from Reed College in 1984 and her PhD from UC San Diego in 1990. She then trained as a postdoctoral fellow with Eve Marder at Brandeis University, before joining the faculty there in 1994, where she now holds the Levitan Chair in the Department of Biology. Her research interests focus around experience-dependent development and the homeostatic mechanisms that stabilize the function of neocortical microcircuits. She is a member of the National Academy of Sciences and is currently the Secretary of the Society for Neuroscience.
What do you think are the big questions to be answered next in your field?
Understanding how and what central microcircuits compute. Understanding how the dizzying array of plasticity mechanisms present within these microcircuits-both homeostatic and Hebbiancooperate to fine-tune them and make them function better. Understanding what happens to microcircuits when homeostasis breaks down. Do behavioral states such as sleep and wake segregate or orchestrate these various plasticity mechanisms? Finally, I would love to know how an animal makes a ''conscious'' choice.
To tackle your favorite research question, is there a tool that either needs to be developed or is currently available that could be implemented in a novel way? We need to be able to follow patterns of activity as they propagate through circuits-at a much finer level of resolution than we currently have. Despite the exciting advances in optical recording and stimulation, we still need to be able to manipulate circuits with much more finesse than current approaches allow. Understanding information processing or memory storage likely requires being able to play patterns of activity into those circuits-not just stimulate or inhibit groups of neurons together.
Our symposium covers talks from cell biology to cognition and from animal models to human neuroscience. How do you view the level of crosstalk between these disciplines, and how can they profit/ learn from each other? My lab works back and forth between cellular/molecular, circuit, and wholeanimal levels of analysis. This allows us to define plasticity rules and generate tools in vitro and then use them to understand the more complicated in vivo situation. How do you view the level of crosstalk between disciplines (e.g., physics, mathematics, engineering, humanities, and social science)? Not enough! Neuroscience is at this unique crossroads between disciplines, including the humanities (philosophy, literature-what, after all, do our brains fundamentally do but tell stories about the world?). It's difficult to have all the perspectives and skills that one needs to tackle a really deep problem in neuroscience. Collaboration and exposure across disciplines is key.
What motivated you to become a scientist? I spent a lot of time as a kid unsupervised and running wild in the woods and tide pools of Northern California. I was fascinated by the natural world and its richness and complexity, and wanted to understand everything about it. I also saw incredible destruction-clear-cutting of forests, destruction of watersheds, loss of diversity-with my own eyes. As a kid, I thought I would be a field biologist, out working to save endangered species and habitats-but then I fell in love with neuroscience and ended up spending my life in a lab. Funny how things work out.
Who were your key early influences? I was incredibly lucky to work with Eve Marder as a postdoc. Eve was perfect-she left me alone, but when I needed to talk she was there with her brilliant, insightful mind to help me make sense of things. And, of course, there was her motto that I still chant to myself and to my mentees: ''Just keep working.'' What's your favorite experiment? My favorite is still from way back at the beginning of my own lab, when I first observed homeostatic synaptic scaling. I had treated some culture dishes with tetrotodoxin for 48 hr, and when I started to record minis they were absolutely huge-like nothing I had ever seen before. I was astonished and elated that this crazy idea of homeostatic synaptic compensation might actually be correct. It was such a simple experiment, but it started something big.
Which aspect of science, your field or in general, do you wish the general public knew more about? The joy of discovery. The fact that most scientists labor in obscurity mostly just for the fun of it.
What do you think are the biggest problems/challenge science as a whole is facing today? I think the current political situation puts US science in grave danger. Undermining public confidence in science and sciencebased policy is incredibly destructive for science and, in the long run, for society. There are internal problems as well, having to do with, for example, valuing prestige and vanity publications over accuracy and true discovery. We currently have a rich-get-richer system in which vanity publications, grants, awards, and jobs get concentrated to a degree that is unsustainable and undermines scientific progress. The system needs a little homeostasis to break this cycle of positive feedback! Change is unlikely to come from institutions and journals that benefit from the intense competition-it has to come from the scientific community itself, which should be collectively pushing for change even if it is against an individual's short-term interests.
What is your view on big data-gathering collaborations as opposed to hypothesis-driven research by small groups? I'm glad there are people and institutes devoted to ''big data,'' and some of these enterprises will definitely be beneficial (others not so much). But to me the joy of science manifests best through small group interactions/collaborations in which we can follow our nose and are not confined by endpoints and deliverables. Many of the most interesting ideas we are currently working on have come out of serendipitous, unexpected observations, and the freedom to follow something unexpected wherever it might lead is one of the great joys of being a scientist.
How do you find inspiration? I read a lot; then I go for a long walk in the woods. If I am lucky, I am visited by an idea.
What question keeps you awake at night? Whatever question I am currently obsessed by! This could be anything, big or small. At the moment, I am thinking a lot about how circuit-level homeostatic mechanisms might be implemented, and about how individual neurons can maintain an internal activity set-point. It's nice when I'm kept awake by a scientific problem or idea instead of worry over grants.
Do you have a role model in science? If so, who and why? Hodgkin and Huxley are two of my scientific heroes. They worked for years on something absolutely fundamental, and then published their work as a series of groundbreaking papers that still form the basis of our understanding of action potentials. It is (to my mind) the most beautiful series of papers ever written in our field. I wish we could still do science this way, without constantly worrying about publishing quickly and staying funded. 
